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Abstract 
Nowadays, every country focuses on the smart grid because of the energy deficit. The decrease of the traditional 
energy caused a lot of problems. The only way to solve them is to find some new fashion energy to fulfill the 
consumption. So the only thing which can take the place of fossil fuel is renewable energy. There are three kinds of 
renewable energy which are hot in researching: wind power, photovoltaic power, and tidal power. But all of them are 
intermittent energy, if we settle the voltage, the power outputs would be hard to forecast and control. This caused a 
lot of problem for example: the quality of the power and harmonic problems. So we have to find a way to put the 
intermittent power into order so that it will no longer do harm to the main electric grid. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology. 
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1. Introduction 
Not only the conflict in South China Sea, but also most of the oppositions and wars in the recent 
decades have to thank to the deficit of energy. We can see it on the world map; wars always happened 
around the places where abundance with energy was. The fast developing of human race in the 20 century 
caused a vast demand for energy, especially the super country. The country which has a wish to get the 
dominating status has to control the supply of energy especially fossil fuel for on the one hand the status 
can give it the prime place to enjoy the energy and developing itself, and on the other hand, controlling to 
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the energy means the controlling to the other country, right or wrong, it command the world. So the 
ambitious countries try to get energy with any cost, even the blood of their people. 
But the bad news is that most of the traditional energy would dry up as the speed of consumption now 
we have. How can we deal with that problem? At that time even the blood cannot earn the energy. So we 
have to find another way to develop. 
Now we know that the traditional energy comes from the sun and accumulated billion years, for 
example the coil, oil, and all of them comes from the fossil of some creature and the root of them comes 
from the sum. So we can get energy in the other way if we can’t live on fossil energy. That we have the 
concept: renewable energy. 
2. Conventional Bayesian classifier 
There are three kinds of renewable energy that are most popular in the recent years: wind power, 
photovoltaic power and tidal power.  
2.1Wind Power  
Wind power is one of the most important parts of the renewable resource. It is a form of solar energy. 
Winds are caused by the uneven heating of the atmosphere by the sun, the irregularities of the earth’s 
surface, and rotation of the earth. Wind flow patterns are modified by the earth’s terrain, bodies of water, 
and vegetation. Humans use this wind flow, or motion energy, for many purposes: sailing, flying a kite, 
and even generating electricity.  It has a lot of advantages which others haven’t. The most outstanding one 
is the storage. Wind can be found everywhere and part of them can be turned to power. But the 
disadvantage is absolute. Only God can control it, strong or weak and the direction. But the new 
technologies have a new strategy to control the power coming from wind. The latest theory to analyze 
wind power is bifurcation, only it can give a reasonable explanation to the collapse of the wind power 
voltage. Now that China has invested huge money to develop the technology of the wind power and a lot 
of wind power plants have been built and begin to generate power to supply the consumption of some 
area.
2.2 PV Power  
The other important part of the renewable source is photovoltaic power. Solar cells convert sunlight 
directly into electricity. Solar cells are often used to power calculators and watches. They are made of 
semiconducting materials similar to those used in computer chips. When sun light is absorbed by these 
materials, the solar energy knocks electrons loose from their atoms, allowing the electrons to flow 
through the material to produce electricity. This process of converting light to electricity is called the 
photovoltaic effect. Solar cells are typically combined into modules that hold about 40 cells; about 10 of 
these modules are mounted in that can measure up to several meters on a side. These flat-plate PV arrays 
can be mounted at a fixed angle facing south, or they can be mounted on a tracking device that follows 
the sun, allowing them to capture the most sunlight over the course of a day. About10to20PV arrays can 
provide enough power for a household; for large electric utility of industrial applications, hundreds of 
arrays can be interconnected to form a single, large PV system. PV power also has some problems like 
wind power beside the cost of the cell- photovoltaic. The chaos phenomenon of the system is also focused 
by a lot of academician. 
2.3 Tidal Power 
Tidal power is also an important part of the renewable energy. Kinetic energy (movement) exists in the 
moving waves of the ocean. That energy can be used to power a turbine. In this simple example, the wave 
rises into a chamber. The rising water forces the air out of the chamber. The moving air spins a turbine 
which can turn a generator. When the wave goes down, air flows through the turbine and back into the 
chamber through doors that are normally closed. This is only one type of wave-energy system. Others 
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actually use the up and down motion of the wave to power a piston that moves up and down inside a 
cylinder. That piston can also turn a generator. Most wave-energy systems are very small. But, they can 
be used to power a warning buoy or a small light house. Another form of ocean energy is called tidal 
energy. When tides come into the shore, they can be trapped in reservoirs behind dams. Then when the 
tide drops, the water behind the dam can be let out just like in a regular hydroelectric power plant. In 
order for this to work well, you need large increases in tides. An increase of at least 16 feet between low 
tide and high tide is needed. There are only a few places where this tide change occurs around the earth. 
Some power plants are already operating using this idea. One plant in France makes enough energy from 
tides to power 240,000 homes. 
3. The strategy to deal with Renewable Energy 
Renewable resource being it is has been slobbered by human for such a long time. But the tough guy 
refused to serve us: too hard to grab and impassible to control. That’s why we still need the old fashion 
power. The bad quality of the renewable source can even do harm to the existing one. But man changes 
everything. As time goes by, we acknowledge that the renewable resource can’t be solved independently. 
Smart Grid integrated nearly all benches of the new technology of power system, so the renewable 
resource can be taking into consideration now.  
Fig.1 Principle diagram of power output gaining 
The first challenge we meet is the output of the renewable energy. Because no one can forecast how it 
goes, so we can’t require it to generate power likes the traditional one. The traditional generator can do a 
service in settled voltage, current and frequency. These are the most important elements in the electric 
power system. Renewable energy can be treated to a certain voltage but the current cannot be control 
because of the nature. Power is composed by voltage and current. If we settled the voltage and the power 
of the renewable energy cannot be sure, it means the current would move with the power. That is the 
nature of the renewable energy, especially the intermittent energy. But if we can pick up the steady part to 
get into use (Fig.1) we can get two advantages. Firstly, the problem of intermission can be solved, 
secondly, the power output can be supervised and the detail can be taking into the center control part. 
This is the one of most important part of the future “Agent System”. 
Another question is the traditional power output strategy used E(x) as the output line. This method 
caused a lot of problem. The probably that the real output higher and lower to the output line is 50% to 
50%. If we use a battery to smooth the gap, this phenomenon would destroy it soon, and a lot of harmonic 
can be created by the “jump”. 
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It is not impossible to make intermittent energy to give us a smooth output. Firstly we should know 
that the move of the energy is continuous. So in a span there is an expected output of the power. The real 
power would move around the line of the expectation. So if we can settle the expectation and variance, 
we can settle the “u” by the equation  
αμ α −=−<− 1))1(( nt
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P
 (1)
It means that the possibility that X (real output) is lower than “u” is lower than “a”. So if we settle the 
“u” as the output line and use a battery to collect the extra power, it would enough to smooth the gap 
when the real output is lower than “u”.
Fig.2 power compensating circuit
Fig.2 shows the control circuit of the power smooth output method. Digital massage comes from U1 
and we can use it to count the output line “u”. Use “u” as a target to “U2”and put it into the two “IGBT” 
to give or take power form the main output line. If the U2 can be maintain of “u”, that means we get a 
power smooth output. 
4. Conclusions 
In the coming decades, electricity’s share of total energy is expected to continue growing, and more 
intelligent processes will be introduced into this network. For example, controllers based on power 
electronics combined with wide-area sensing and management systems have the potential to improve the 
awareness, precision, reliability, and robustness of power systems. It is envisioned that the electric power 
grid will move from an electromechanically controlled system to an electronically controlled network in 
the next two decades. No doubt that the renewable energy is one of the biggest opportunity and also one 
of the biggest challenges to the human race. If we can control them and use it well, most of the tough 
questions now we have would be washed away. 
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